An 18-month double-blind treatment of multiple sclerosis with low dose oral methotrexate showed it to be weli tolerated and suggested effectiveness in exacerbating-remitting MS but not in the exacerbating progressive and chronic progressive stages.
Multiple sclerosis (MS) has been treated with immunological altering methods and drugs for the past two decades. Some appear to be beneficial but problems with administration, cost, side effects, the need for laboratory studies, delayed effectiveness, poor patient acceptance and compliance and the possibility of remote cancer, have limited their use.
Methotrexate in low dose format has been used to treat psoriasis and rheumatoid arthritis for four decades. It may be the most effective and least harmful treatment for progressive rheumatoid arthritis.' A trial of low dose methotrexate for MS seemed reasonable. Oral methotrexate was previously evaluated by Neumann and Ziegler2 who gave 15 patients 2-5 mg of oral methotrexate daily alternating with 6-mercaptopurine in threemonth time periods over 10 to 24 months. When compared with a placebo group no obvious difference was noted.
One of us (AFH) acted as the 'blind' evaluator and the other (RDC) as the treating physician who might if necessary break the 'blind', a need that occurred twice. The patients were randomised as they entered the study.
The medication was given as one tablet (2.5 mg methotrexate or placebo) every 12
hours for three consecutive doses, once a week (7 5 mg/week); the usual treatment regime for rheumatoid arthritis. Figure Exacerbations In the 12 months before the study there were 12 exacerbations in the 11 placebo patients and nine in the nine methotrexate patients. During treatment a total of three exacerbations occurred in two of the nine exacerbating-remitting methotrexate patients over a period of 150 treatment months, for a mean of one exacerbation per 50 months. Seven of the 1 1 placebo patients had 12 exacerbations during 169 total group treatment months, a mean of one per 14 months. The difference in proportions of patients having exacerbations is not significant (p = 0 09) while the difference in the mean number of exacerbations just reaches significance with p = 0 05. Three of the nine methotrexate patients and five of 11 placebo patients worsened by one or more points on the Kurtzke scale.
The figure shows the time of exacerbations and worsenings of one Kurtzke grade or more in the exacerbating-remitting methotrexate and placebo groups. The placebo group had 16 events which continued to occur to the end of the study (three placebo patients experienced an exacerbation and a Kurtzke grade worsening simultaneously which were considered as one event in each case) and the methotrexate group had six events, with no worsenings after 12 months. The difference in the mean number of exacerbations plus Kurtzke score worsenings of one or more is just significant with p = 0 05.
There were 24 patients (11 placebo, 13 methotrexate) in the chronic MS group, 19 female and five male, median age 46-8 years. The three early dropouts at four, five and eight months were all on placebo. Total treatment times were 156 months for placebo and 230 for methotrexate.
Two of 11 patients on placebo had a total of three exacerbations in 156 months of treatment, one per 52 months, and six of 13 methotrexate patients had a total of nine exacerbations in 230 months of treatment, or one every 25-5 months. Two of 13 methotrexate patients worsened by one or more points on the Kurtzke scale and none of the 11 placebo patients worsened by one point or more.
While none of the outcome variables nears statistical significance in the chronic MS group (p = 0 15 for the difference in proportions with exacerbations and p = 0-1 1 for the difference in the number of exacerbations), it may be important to notice that the direction of the differences is opposite to the exacerbating-remitting group.
The methotrexate was tolerated reasonably well. Two patients complained of headaches, both were on placebo. Nausea was helped by taking the medication with meals. One methotrexate patient had moderate hair thinning. Liver enzymes became mildly to moderately abnormal on more than one occasion in eight methotrexate and one placebo patients but were persistently abnormal in only one methotrexate patient. In that patient the medication was stopped, the enzymes returned to normal and the medication was restarted with the enzymes remaining normal.
Discussion
The effect of methotrexate on the liver has been a concern over the years. It is proving to be less toxic than originally thought, and the rheumatologists, the chief users of oral low dose therapy, are gradually using fewer tests of hepatic function. In a recent five year study of low dose methotrexate in the treatment of rheumatoid arthritis,4 44 of 124 patients stopped the treatment because of side effects including nausea, stomatitis, hair loss, rash, pulmonary reactions, elevated liver enzymes, haematological abnormalities and hepatic fibrosis. Although 93% of the total experienced at least one drug reaction the majority did not require permanent drug discontinuation. There is no evidence that low dose methotrexate causes cancer.
In the present study those with exacerbating-remitting MS apparently benefited and those with chronic MS worsened. Why did not the methotrexate benefit both types? The question of dosage is debatable. This is a small trial and must be considered a preliminary study of low dose oral methotrexate in the treatment of multiple sclerosis. Methotrexate therapy is now under evaluation by others with larger and longer studies which should help determine the truth of the matter.
Lederle Pharmaceuticals kindly provided the methotrexate and placebo for this study and helped defray the cost of the laboratory work.
multiple sclerosis: a pilot study. In the Middle Ages a favoured topic for debate among theologians concerned how many angels could rest on the point of a needle; latter-day neurologists debate with equal vigour (but no more success) the doctrine of the lacune. These perplexing holes were first well described by French pathologists as small cavities within the substance of the brain and thought by most to be ischaemic in origin. Other pathological conditions resembling but distinct from lacunes were recognised and the term came to be used to describe small circumscribed deep-seated infarcts. Early attempts to correlate individual lacunes with clinical symptoms and signs were hampered by the fact that there was no way of locating with certainty the site of lesion during life and when the patient eventually came to autopsy the lacunes were usually multiple. Pierre Marie however recognised the clinical correlate of longstanding etat lacunaire as a pseudobulbar palsy, spastic quadriparesis and dementia.
In the 1960s Fisher using a classical clinico-pathological approach defined a group of clinical syndromes (pure motor stroke, ataxic hemiparesis, dysarthriaclumsy hand syndrome) caused by small deep infarcts in specific locations. It soon became clear that the same syndrome could result from a lacune in a number of different sites, that a clinical lacunar syndrome did not always signify a small deep-seated lesion and that pathological lacunes could be found in the absence of any symptoms.
In recent years modern imaging has opened up the possibility of clinicopathological correlation during life. However radiolr gical changes may be deceptive-not all regions of signal change are infarcts, the lesions are often multiple and the size of the lesion on imaging (an important diagnostic criterion) may differ greatly from its pathological size.
We end up with three definitions of lacunes-pathologists mean a small deep infarct in certain sites, clinicians mean one of a number of neurological syndromes and radiologists mean a region of signal change of a specified size and location. The possibilities for argument and misunderstanding are endless.
As if this were not enough, the disagreement about the nature of a lacune has developed into a further argument about its cause. Modem views on this have again been much influenced by Fisher who regarded a lacune as a small deep infarct exclusively in the territory of a penetrating artery. In most cases the penetrating artery is occluded by lipohyalinosis, a consequence of chronic hypertension, but in a few occlusion results from atheroma or embolism. Furthermore the artery is not always completely blocked and it now appears that small deeply placed infarcts in distal field territories can be caused by haemodynamic events such as systemic hypotension in patients with occlusions of large extracranial arteries.
This well-produced book deals extensively with these controversies and leaves the reader (like FE Smith's judge) possibly none the the wiser but certainly better informed. There are excellent reviews of cerebrovascular anatomy, microvascular territories, arterial pathology, radiology and clinical syndromes and much speculation on pathogenesis, notably a well-balanced and informative chapter from Dr Pullicino, one of the editors. The illustrations are also unusually good and the chapters are fully referenced. All in all this is a book to be recommended to all those interested in cerebral vascular disease and one which shines some welcome light into dark places and small holes. There are lucky charms in this book as for example in the section on epilepsy. There one finds for example a fine reference to "autisme convulsi?" to emphasise that not only do epilepsy and autism go together but that autism might be a symptom of the epileptic process, the manifestation of one type of minor epileptic status. This is an autism treatable by anti-epileptic medication. There is uncontrolled evidence that vigabatrin when it abolishes infantile spasms may reduce subsequent autism liability. 
